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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma o0mIeo0pa3zoBaTeIbHON y4eOHOM JACLUTUTAHBI
OV/.m.05. «Marematuka» MpeaHa3HA4Y€HA ISl M3Yy4YCHUS MATEMAaTUKA B
OI'BIIOY «byHCKHI TEXHHKYM 3>KEJIE3HOJIOPOKHOIo TpaHcrnopra KocTpoMckoi
obOnacTu» (Janee TEXHHKYM), peaju3ylolleM O00pa3oBaTeNbHYI0 MPOrpaMMy
cpenHero  obmiero  oOpa3oBaHHMs B TpeeNax ~ OCBOCHHUA  OCHOBHOM
npodeccruonansHoit  ob6pazoBatenpHOU mporpammel CIIO (OIIOIT CIIO) Ha
0a3e OCHOBHOTO OOIIETO OOpa30BaHMS MPU MOATOTOBKE KBATU(UIIUPOBAHHBIX
pabouux, CIy>KalluXx.

PaGouas nporpamma OV ]J[.1m.05. «MaTtematuka» pa3paboTaHa Ha OCHOBAaHUU
Pacnopsbkennst MunucrepctBa mnpocsenieHuss PO or 30.04.2021 P-98 «O06
yTBepkieHun Konreniuu npenomaBaHusi 00111e00pa30BaTeIbHBIX AUCIUIUIMH C
Y4ETOM npodeccruoHanbHON HaIlpaBJICHHOCTH porpaMm CPEIHETO
npo(ecCHOHANBHOTO 00pa30BaHUs, peaiu3yeMbIX Ha 0a3e OCHOBHOIO OOLIETo
oOpa3oBaHus, TMPEAyCMaTPUBAIOIINE WHTEHCUBHYIO  00IIe00pa3oBaTEIbHYIO
MOJATOTOBKY  OOYYalOIIMXCS  C  BKJIIOYEHUEM  MPUKIAAHBIX  MOJYJICH,
COOTBETCTBYIOIIUX  MPOPECCUOHANBHOW  HANpPaBICHHOCTU» © C  yYETOM
[IpumepHOU OCHOBHOW 00pa30oBaTeIbHOM MpOrpaMMbl CPEIHEro OOILEro
oOpazoBaHus (pemieHue ¢eaepaibHOr0 yueOHO-METOUYECKOTr0 OOBEIUHEHHS 110
oO1iemMy 00pa3zoBaHuio - TpoTokoJ1 OT 28.06.2016 r. Ne 2/16-3.)

JanHass pabouas mporpamMmMa MOXKET peaiu30BBIBATHCS C MPUMEHEHUEM

AJIEKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHA.
Conepxanue pabouert nmporpammbl OYJ[.m.05. «Marematrka) HampaBJI€HO
Ha JOCTHIKEHHUE CIICNYIONUX LeJieil U 3a1ay:

eo0ecnieueHrue C(HOPMUPOBAHHOCTH NpEACTAaBICHU O COLMAIbHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

sobOecricueHrue CHOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;

soOecrieyeHue CGHOPMHUPOBAHHOCTH YMEHUNM TMPUMEHSATH MOJTYYCHHBIC
3HAHMS MPU PEIICHUH PA3JIMYHBIX 33]1ay;

so0ccnicueHrue CHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE Kak
4acTH  OOIIEYENIOBEYECKOW  KYJIbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MO3BOJIAIOIIEM OMUCHIBATH U U3y4aTh PEAIbHbIE MPOLIECCHI U SBJICHUSI.

B nporpammy BKIIFOUEHO COJIep)KaHUE, HaIpPaBJIICHHOEC Ha (OPMUPOBAHHUE
y CTYy/JICHTOB KOMIIETEHIINM, HEOOXOAUMBIX JJisi KauecTBeHHOTo ocBoeHus: OITOII
CIIO Ha 6a3ze ocCHOBHOro o0Omiero oOpa3oBaHHS — NPOrPaMMbl MOATOTOBKHU
KBATM(PUIUPOBaHHBIX padounx, ciyxamux (ITIIKPC).

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JJUCIIUIIJIUHBI
OY.n.05. <MATEMATHUKA»

Vuebnas  gucommimaa — OYJ1.m.05. «MatremaTuka SIBIISIETCSI
byHIaMEHTAIBHON  00IIe00pa30BaTEIbHON  JUCIUIUIMHOW CO  CJIOKUBIIIAMCS
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YCTOMYMBBIM  CONIEp)KaHUEM ©  OOmuMHU TpeOOBaHUSAMH K  IOATOTOBKE
oOyudaronuxcs. B TexHukyMme, peanusyromeM o00pa3oBaTEIbHYIO MPOrpaMMy
cpeadero obmero ooOpaszoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00IIIero 00pa3oBaHMs, u3ydeHue yueOHoM muctumivabel OV J[.1m.05.
«Marematrka» UMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT HpOQuiIs
npodeccuonansHoro odpaszoBanus. [Ipu ocBoenun mnpodeccuii CIIO conuanbHo-
HKOHOMHUYECKOTO npoduis  mpodeccHoHaNbHOTO 00pa3oBaHUsl yueOHas
mucruimHa OY[.m.05. «Martematukay  m3ydaeTrcs OoJiee YIIIyOJICHHO, Kak
npodriibHass ydeOHass IUCIUIUIMHA, YYWUTHIBAIONIAsl CIENU(PHKY OCBaMBAEMBIX
npodeccuii. DTO BBIpaKaeTCI B COACPKAHUW OOYYCHHs, KOJUYSCTBE YAaCOB,
BBIZICIISIEMBIX Ha HM3yYCHHUE OTICIBHBIX TEM MPOTPAMMBI, TIYyOMHE WX OCBOCHHS
CTyJIEHTaMHt, 00BbEME U XapaKTepe MPAKTHUYCCKUX 3aHITHH, BUJaX BHEAYIUTOPHOM
CaMOCTOATENBHON paboThl cTyAeHTOB. OOmmMe uenu u3yyeHus y4deOHOU
muctutuinael OY [1.m.05. «Maremarukay TpaaUIIMOHHO PEAM3YIOTCS B YEThIPEX
HaIpaBJICHUSIX:

1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTYaJIbHOE PAa3BUTHUE;

3) oBiasieHre HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMUA U YMEHUSIMU;

4) BocniUTaTENILHOE BO3/ICHCTBUE.

[Ipodunmzanust 1ene MaremMaruuyeckoro o0Opa3oBaHUS OTpakaeTcsl Ha
BBIOOpE MPUOPUTETOB B OPraHU3ALMK y4eOHOU AesATeNbHOCTUA OOydarommxcs. [
TEXHUYECKOT0  npoduis npodecCuoHANbHOrO 00pa3oBaHusi BBIOOp Iesel
CMEIIaeTCs B MParMaTHYECKOM HaIpaBJIEHUH, MPEAYCMATPUBAIOIIEM YCHJICHUE |
pacimpeHue TIPUKJIATHOTO XapakTepa U3YYCHUS MaTeMaTHKH,
MIPEUMYLIECTBEHHOM OpPHUEHTALlMM HA AJTOPUTMUYECKHM CTWJIb INO3HABATEIBHOU
NEATeTLHOCTH.

N3yuenne yuebHoi amucrummabel OVY][.m.05. «Maremarukay Kak
nporiibHONH  00111€00pa30BaTENbHON YYEOHOW JUCHUILIIUHBI, YYUTHIBAIOIIEH
cnenuduky ocBanmBaeMbIx ctyaeHTamu mpodeccun CI1O, obecrieunBaeTcs:

*BBIOOPOM PA3TUYHBIX TOJIX0/I0OB K BBEJACHUIO OCHOBHBIX TIOHSITHIA;

*OpMUpPOBAaHMEM  CHCTEMBbl  Y4eOHBIX  3aJaHul,  00ECTICYMBAIOIINX
7 (HEKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX I1EJIEBBIX YCTAHOBOK;

so0OraiieHueM CIeKTpa CTWied ydeOHOW JeATEeIbHOCTH 3a  CYeT
COTJIaCOBaHUS C BEAYIIUMHU JCSITCIBHOCTHBIMU XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccun.

[IpodwmibHas cocraBistomas OTpakaeTcs B TpeOOBAaHHUAX K TIOJTOTOBKE
0oOy4Jarommxcs B 4acTH:

*00IICH CHCTEMBl 3HAHWW: COJEPXKATCIBbHBIC TPHUMEPHl HCIIOIb30BAHHUS
MaTEeMaTHYECKHUX UACH M METOJOB B IPO(ECCHOHATLHOM eI TeILHOCTH;

*YMCHHUI: pa3iuuie B YPOBHE TPEOOBAHMI K CIOKHOCTH TPUMEHSIEMBIX
JITOPUTMOB;

*IPAKTUYECKOTO MCIOJIb30BAaHUSI TMPUOOPETEHHBIX 3HAHUM ¥ yMEHHI:
WHIUBUYAIbHOTO YYEOHOTO OIBITa B TOCTPOCHHHM MAaTEMAaTHYECKUX MOJENCH,
BBITIOJTHEHUN UCCTIEA0BATEIIbCKUX MMPOCKTOB.



Takum oOpa3oMm, peanu3anus COACpKAHUS ~ Y4eOHOM  TUCIUTUIUHBI
OPHEHTUPYET Ha MPUOPUTETHYIO POJIb MPOIECCYyaTbHBIX XapaKTePUCTUK yueOHOI
paboThl, 3aBUCAIIMX OT Hpoduisi NMpodeccuoHaIbHOTO 00pa30BaHuUs, MOTyYSHHS
OIbITa HWCIOJb30BAHUS MATEMATUKU B COJAEPXKATENBHBIX U MHPOPECCHOHATBHO
3HQUMMBIX  CUTyalUsX IO  CPaBHEHUI0O ¢  (opMaiIbHO-YPOBHEBHIMU
pe3yIbTaTUBHBIMU  XapakTepucTukamu  oOydenusi. CopaepxaHue  y4eOHOI
JTUCHUIUIMHBL Pa3padoTaHO B COOTBETCTBUM C OCHOBHBIMHU COAEP)KAaTEIbHBIMU
JUHUSIMHA 00YYEeHHS] MATEMAaTHKE:
sanreOpanueckas JIMHUSA, BKJIIOYAIOIas CHUCTEMATHU3AlMIO CBEICHUI O dYHClax;
U3y4YeHHE HOBBIX M O0OOIIEHHE paHee H3Y4YCHHBIX oOrepaunuidl (BO3BEICHHE B
CTENEHb, H3BJICUYCHUE KOpHS, JorapumupoBaHHE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTe€HC ¥ 0OpaTHBIE K HUM); U3YYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKEHUH U
dbopMyI; COBEpPIICHCTBOBAHME MPAKTUYECKHX HABBIKOB M BBIYHCIUTEIHLHOM
KyJbTYpbl, pacIIMpEHHUE U COBEPUICHCTBOBAHHWE aIreOpanvyeckoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOHM WIKOJIE, W €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U MPUKIAJHBIX 33/]a4;

*T€OPETUKO-(QYHKIIMOHATbHAS JIMHMS, BKJIOYAlOIIas CUCTEMAaTH3alUI0 U
pacipeHe cBeleHui 0 (PyHKUHUAX, COBEPILIEHCTBOBAHUE IPaQUUEeCKUX YMEHUN;
3HaKOMCTBO C OCHOBHBIMHM HJAEIMHM M METOJaMH MaTeMaTHYECKOTO aHaiu3a B
o0beMe, TO3BOJISIOLIEM HCCIENOBaTh JJEMEHTAapHble (QYHKIMM M peliaTh
pOCTEHIIMEe TeOMETpUIECKUe, PU3NIECKUE U JPyTHUe MPHUKIIHBIC 3a/1a4H;

*JIMHUS YpaBHCHWW W HEPABEHCTB, OCHOBAaHHAsg HAa TOCTPOCHUH U
WCCJICIOBAaHNHA MaTEMaTHYECKUX MOJIEeH, ePeCceKaromIascs ¢ anredpandeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSAMH W BKJIIOYAIOMIas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHUKHU alreOpandeckux NpeoOpazoBaHUil IS pEIICHHS
ypaBHEHUW, HEPABEHCTB MU CHCTEM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHE MOJENU MPU PELICHUH MPHUKIaJIHbIX
3a]a4, 3a]1a4 U3 CMEXHBIX U CIIeHUaTbHBIX JUCIUILIINH;

sreoOMeTpUYEcKasl JIMHMS, BKIIOYAIOUas HarjsigHble TMPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U M3y4EHHE UX CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKEHMs, pPA3BUTHE CIIOCOOOB TIE€OMETPUYECKHX
U3MEPEHHI, KOOPAWHATHOTO M  BEKTOPHOTO  METOAOB  JUIsl  PELICHUs
MaTeMaTHYECKUX U MPHUKIAJIHBIX 33/1a4;

*CTOXaCTHYECKas JTMHHsI, OCHOBAaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH,
IpECTaBICHUN 0 BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY’KaloIIero Mupa.

N3yuenne obmeoOpazoBaTenbHOM  yueOHOM  muctumivabel OV 1.1m.05.
«MatemaTHKay 3aBepIIaeTCs MOABEACHUEM HTOTOB B (hopMe dK3aMeHa B paMKax
MIPOMEKYTOUYHOM arrectanuu cTyaeHToB B mponecce ocBoeHuss OIIOII CIIO Ha
0a3e OCHOBHOro 00IIero o00pa3oBaHUs C TOJYYEHHEM CpPEIHEro OOLIeTo
obpazoBanus (ITTIKPC).

3. MECTO YUEBHOMH JUCHUIIJIUHBLI B YYEBHOM ILJIAHE



Vuebnas mucimmmaa OVY/[.m.05. «MaremaTuka SBISeTCS 00S3aTEIbLHBIM
y4eOHBIM TPEIMETOM W3 00s3aTesIbHOM MpeAMeTHOW obiactu «MartemaTuka u
uHpopmatuka»y OI'OC cpennero o61Iero 06pazoBaHus.

B TtexHukywme, peanu3yronieM 00pa3oBaTENbHYIO MPOTPaMMy CpPEIHETO
obmero odpaszoBanusi B npenenax ocBoeHus OIIOIT CITO na 6a3e OCHOBHOTO
obmero oOpazoBanusa, ydeOHas gucummuimHa OVY].m.05. «Marematukay
u3ydaetcsi B o0ieodpaszoBarenbHoM nukie yueonoro miana OITOIT CITIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHUs.

B yue6npix mnanax [MIIKPC yuebnas gucuumnuna OY/1.m.05. «MaTtemaTuka
BXOJUT B COCTaB oOOmMUX 001eo0pa3oBaTENbHBIX YUYEOHBIX  JTUCIHILUINH,
dbopmupyeMbIX U3  00s3aTeNbHBIX TpeaMeTHBIX obmactelt DPI'OC cpemgnero
obmiero oOpazoBanus, it npodeccuit CIIO  conuanbHO-3KOHOMHYECKOTO
npoduis mpodhecCUOHATBHOTO 00pa30BaHUsI.

4. TNIAHUPYEMBIE PE3VJIbTATHI OCBOEHUS YUEBHOM
TV CHUTLIAHBI

OcBoenne coaepkanuss ydeOHor mucnurmummael OY][.m.05. «MaremaTtukay
o0ecreuynBaeT JOCTKEHUE CTYICHTaAMH CIEAYIOIINX Pe3yabTATOB:

JIMYHOCTHBIE, METanmpeIMETHbIE W TPEIMETHbIE PE3yJIbTaThl MO Y4eOHOMU
mucuuruimeael OYJ[.m.05. «Martematuka», perjaMeHTUpPOBaHbl TpeOOBaHUSMU
dI'OC COO.

C uenpto oOecredyeHHs €IUHCTBA TPOIECCOB BOCHUTAHMS, PA3BUTUA U
oOyueHusi B TEPUOJ, OCBOCHUSA JaHHOW Y4YeOHOH JMCUUIUIMHBI MPOBEACHA
CUHXPOHU3AIINS:

® JIMYHOCTHBIX, METANPEAMETHBIX PE3YyIbTATOB M0 YICOHOW NUCIMIUIMHE Ha
YpOBHE cpenHero oOiero oOpa3oBaHus Ha 0a30BOM M YIIyOJIEHHOM YPOBHE C
JUYHOCTHBIMU  pe3yjibTaTaMU MPOTPAaMMbl  BOCIHUTAHUS W C  OOIIKUMHU
komriereHnusmMu  (OK)  mo  mpodeccun  43.01.06.  «[IpoBomnuk  Ha
YKEJIE3HOJOPOKHOM TpaHcHopTey (Tadnuia 1)

® JIOCTHIKCHHUE TPEAMETHBIX PE3yJIbTaTOB IO YYEOHOH IUCIUILIMHBI Ha
0a30BOM W YIIyOJEHHOM ypOBHE CpeaHero ooOmiero oOpa3oBaHus C
npo(ecCUOHANBHBIMU  pe3yJibTaTaMu (ITK) Ha  ypOBHE CPEIAHETO

npodeccuoHaIbHOTO 0Opa3oBaHus (Tabauna 2).

Tabnuya 1
Cunxponuzayus TUYHOCMHBIX, MEMANPEOMeMHbIX Pe3yIbmamos u3 paboueti npozpammsl no
yuebonou oucyunaure c JIP uz npoepammel 6ocnumarus ¢ oowumu komnemenyusimu (OK) no
npogheccuu 43.01.06. «IIpo6oOHUK HA JHCENE3HOOOPOINCHOM MPAHCNOPIIE)

JP Haumenosarnue JIP MP | Haumernosanue MP OK Haumenosanue OK no
u3 pabouyet u3 pabouet npogeccuu coenacho PIOC
npocpammol npoepammul no CIIO
80CNUMAHUSA U OUCYUNTIUHE CO2TIACHO
coenacno @IOC @IoC COO
CO0O




JIP1 [posBrstomuit MP6 | ymeHue onpenenars | OK 8 Ucnonusate BOMHCKYIO
POCCHICKYIO Ha3Ha4YeHUE U (QYHKINH 00s3aHHOCTh, B TOM HHCIIE C
IpakJIaHCKYIO Pa3IUIHBIX MIPUMEHEHNEM MOTY9EHHBIX
UIACHTUYHOCTD, COIIMAJIbHBIX Hpoq)eCCHOHaHBHBIX 3HAaHUHN
IATPHOTH3M, HHCTHTYTOB (m7st roHOMIIEH)

YBaXKEHHE K CBOEMY MP7 | ymeHue OK1 ITonnmaTts CYLIHOCTb u
HApOJLy, 1yBCTBa CaMOCTOSATEIHHO COIIMABHYIO 3HAYNMOCTh
OTBETCTBEHHOCTH OILICHUBATh " 6yﬂyvmel“4 HPOQ)ecSHH, TIPOSIBIIATH
rrepen Pomroi, MIPUHUMATh  PELICHUs, K Hel YCTOIYMBBIA HHTEpEC

TOPIOCTH 3a CBOiA olpeAesomume OK 3 AHanu3upoBatb pabouyto
Kpaii, cBOI0 POy, CTpaTeruio MOBEACHMUS, cHTyauio, OCYLICCTBIIATS

C Y4EeTOM TpaXJaHCKUX TEKYIIUH U UTOTOBBIH KOHTPOJIb,
MIPOIJIOE U HACTOSIIEe

u HPaBCTBEHHBIX OLICHKY u KOPPEKIIHIO
MHOTOHAIIOHAIBHOTO oy .

LIEHHOCTEH; coOcTBeHHOU JIeSTeTIbHOCTH,
napopa Pocenn, HECTHM  OTBETCTBEHHOCTh  3a
YBAAKCHUC pe3yIbTaThl CBOSH paboOThI
TOCYNApCTBCHHBIX OK 7 [IpoBomuTe MepompHATHUS HO
CcuMBOJIOB (Tep0, Quar, 3ammTe HACCAXUPOB u
THMH); pabOTHUKOB B Ype3BbIYAMHBIX

CUTYyalMX U MPEAYNpPeKaaTh UX
BO3HHKHOBEHHE

JIPS JleMoHCTpUpyrOIIHiA MP1l | ymenue OK 4 Ocy1ecTBIsITh TTIOUCK
c(hOpMUPOBaHHOCTh CaMOCTOSITENIFHO uH(pOopMaLUK, HEOOXOAUMOH ISt
OCHOB CaMOPAa3BUTHUS U OTIpeNieNATh Henu 3¢ PEKTUBHOTO BBITOJTHECHUS
CaMOBOCTIMTaHUA B JesITeIbHOCTH u npodeccroHaNbHbIX 3a/1a4
COOTBETCTBUHU c COCTaBJIATh TUIAHBI
00111e4eI0BeYeCKUMHU JIeATEeNIbHOCTH;

LEHHOCTSIMHU U CaMOCTOSITENIFHO
njaeaaMu OCYIIECTBIIATD,
TPaskAaHCKOTO KOHTPOJIMPOBATH n
o01ecTBa; TOTOBHOCTh KOPPEKTHUPOBAThH

U CHOCOOHOCTH K JeATEeTbHOCTD;
CaMOCTOSITEIILHOM, HCTIONIb30BATh BCE
TBOPUYECKOI n BO3MOXXHBIE  PECYpCHI
OTBETCTBEHHOMN JUIst JIOCTHKEHUSI
NeSITeIbHOCTH; MIOCTaBJICHHBIX IieNeil u

peanu3aum IUTAHOB

JeSITeIbHOCTH;

BBIOMpATh  yCIICIIHBIE

CTpareruu B

Pa3JIMYHBIX CUTYaIHAX;

MP4 | rotoBHOCTB u| OK4 OcymecTBnATh MOUCK

CIIOCOOHOCTH K “HpOpPMANUHN, HEOOXOTUMOH IS

CaMOCTOSTEIILHOM 3¢ PEKTUBHOTO BBITIOJTHEHHS

nH}popMannoHHoO- IpoeCCHOHANBHBIX 33/1a4

MI03HABATENBHON OK5 Hcnons3oBaTh MHHOPMALIMOHHO-

JeSITebHOCTH, KOMMYHHUKAIIMOHHBIE

BIIAJICHUE  HAaBBIKAMH TEXHOJIOTHH B

NIOJIyYEHUS poheCCHOHATIBHOI

HE00X0 MO JEeSITeTbHOCTH.

nHpOpMaIN u3

cioBapeit pa3HbIX

THIIOB, yMeHHe

OPHEHTHPOBATHCS B

Pa3INYHBIX

HCTOYHHKAX

nHdopmanny,

KPUTHYCCKH OIICHUBATH
U UHTEPIPETHPOBATH
nH(pOpPMAIHIO,
MOJTy4aeMYyro u3
Pa3IMYHbIX




HUCTOYHHUKOB,

yMEHHE
MP 7 | camocrosTensHO OK1 TTonumars CYIIHOCTb u
OLICHUBATh " COIMABHYIO 3HAYUMOCTh
MPUHUMATD  pEIIeHHs, Oynymeit mpodeccuu, TpOSIBIATH
ONpeAeIsIoIue K HEH yCTOMYMBBIN UHTEPEC
crparermio mopenerns, | OK 3 AHanm3upoBatb pabouyto
C Y4EeTOM TpaXJaHCKUX CHUTYalIHIO, OCYILECTBIIATh
u HPaBCTBEHHBIX TEKYIIUI U UTOTOBBIH KOHTPOJIb,
LIEHHOCTEH; OLIEHKY u KOPPEKIIHIO
COOCTBEHHOM JIEATEIBHOCTH,
HECTHM  OTBETCTBEHHOCTb  3a
pe3yNbTaThl CBOCH pabOTHI.

OK 7 [IpoBognTe MepompusATHA IO
3aIuTe TIaccakupoB "
paOOTHUKOB B UpE3BBIYAHHBIX
CUTYyalMX U MPEAYNpPeKaaTh UX
BO3HHKHOBEHHE

BJIAJICHUE SI3BIKOBBIMH

MP 8 | cpeacTBaMH - YMEHHE | QK 6 PaboTtath B kOoMaHe,
SICHO, JIOTUYHO U TOYHO 3¢ PEKTUBHO 00IIATHCS C
u3jaaratb CBOIO TOYKY KoJuieraMu, pyKOBOACTBOM,
3pC€HUA, HCIOJIB30BATh KJIUEHTaMUu
a/IeKBaTHBIC SI3BIKOBBIC
CPEICTBa;

JIP6 JleMOHCTpHUpYIOLIHiA MP 2 | ymenue npoaykrusHo | OK 6 Pabotats B KOMaHJe,
TOJIEPAaHTHOE CO3HAHUE oOmraTecs u 3¢ PeKTHBHO oOrmmaTecs c
u TIOBE/ICHHE B B3aMMOJCHCTBOBATh B KOJUIETaMH, PYKOBOZACTBOM,
MOJMKYJITYPHOM Ipomecce COBMECTHOM KIIMEHTaMH
MHpE, TOTOBHOCTb U JIeATeIbHOCTH,

CHOCOOHOCTH ~ BECTH YUUTBIBATh  ITO3HIUH

IUajor C  JAPYTHMH JPYrux YYaCTHHKOB

JIOABMHM, JOCTHIaTh B JeSITebHOCTH,

HEM 3¢ G eKTHBHO

B3aMMOIIOHMMaHUS, paspemaTb KOHQIUKTHI

HaxoJuTh oOmue nenn | MP8 | Biagenue ss3eikoBeiMu | OK 7 Bpath Ha ce0si OTBETCTBEHHOCTH
U COTpyIHHYATh IS CpelCTBaMH - YMEHHE 3a paboTy YJICHOB KOMAaHJIbI
ux JOCTHKEHUS, SCHO, JIOTUYHO U TOYHO (TTOAYMHEHHBIX), pe3yabTar
CIOCOOHOCTD n3JIaraTh CBOIO TOUKY BBINTOJTHEHUS 33/1aHUH
MIPOTUBOCTOSTH 3peHusi, HCIIOIb30BaTh

U/ICOTIOTUHI a/IeKBaTHBIC SI3BIKOBBIE

9KCTPEMHU3Ma, CpPEnCTBa;

HaIMOHAJN3Ma,

KceHopoouu,

JUCKPUMHHAIMKA  TI0

COLMAIBHBIM,

PEJTUTHO3HBIM,

pPacoBBIM,

HalMOHAJIBHBIM

NpU3HaKaM W JAPYTUM

HEeraTHBHBIM

COLMAIbHBIM

SIBIICHUSIM;

JIP8 JeMoHCcTpUpyrOIHii MP 7 | ymenue OK 1 ITonumars CYILIHOCTb u
HpPaBCTBEHHOE CaMOCTOSITETBHO COLIMAIIbHYIO 3HaYUMOCTb
CO3HAHUE U NOBEJCHUE OLICHUBATH u Oynymeit mpodeccun, IpOSIBIATH
Ha OCHOBE YCBOCHHS IIPUHAMATh  PEILIEHHS, K HEH yCTOMYMBBIN UHTEPEC
00I1e9en0BeYeCcKuX OIIPEACTIAIONINE
IEHHOCTEI; crparermio mosenenns, | OK 3 ITpuHEMAaTH perieHns B

C YYETOM TPKITAHCKUX
i HPaBCTBEHHBIX
LIECHHOCTEH;

CTaHJAAPTHBIX W HECCTAHIAAPTHBIX
CUTyaluaX ©W HECTH 3a HHX
OTBCTCTBCHHOCTH




MPS8

BJIa/ICHUE SI3BIKOBBIMH
CpEeICTBAMU - YMEHHUE
SICHO, JIOTHYHO ¥ TOYHO
U3J1arath CBOIO TOUKY
3pEHHs, HCTIOIb30BATh
aJIeKBaTHBIC SI3BIKOBBIC
CpencTBa;

OK 6

PaGoTaTs B KOMaHIE,

3¢ G eKTHBHO 00IIATHCS C
KOJUIET'aMH, PyKOBOJCTBOM
KIHEHTaMH

E

JIP9

[IposBrsromuit
TOTOBHOCTh n
CIOCOOHOCTB K
00pa3oBaHUIO, B TOM
qHCIe
camMo00pa30BaHMIO, HA
NPOTHKEHUU BCEH
KHU3HH; CO3HATEIbHOE
OTHOILICHUE K
HEINPEPBIBHOMY
00pa30BaHUI0 Kak
YCIIOBUIO  YCIICIIHOM
npodecCHOHAIBHON 1
00IIeCTBEHHOM
JeATEeIbHOCTH;

MP1

yMEHHE
CaMOCTOSATEIHHO
OIIPEAETATh Henn
JEATETbHOCTH "
COCTaBIIATh TUTAHBI
JeATEeIbHOCTH;
CaMOCTOSATEIBHO
OCYILIECTBIIATD,
KOHTPOJIHPOBATh U
KOPPEKTHPOBATh
JesITeTIbHOCTD;
UCIIOIb30BaTh BCE
BO3MOXXHBIE  PECYpCHI
TSt JOCTHXEHUS
TIOCTABJICHHBIX LIEIeH U
peanuzann IUTAaHOB
JeATEeIbHOCTH;
BBIOUpPATh  YCIICIIHbIC
CTpaTeruu B
pa3IMYHBIX CUTYalMsX;

MP4

TOTOBHOCTh u
CIIOCOOHOCTH K
CaMOCTOSITEIILHOM
UH(OPMALMOHHO-
M03HaBATENBHOM
JeATEIEHOCTH,
BJIaJICHHE  HaBBIKAMH
HOTyYCHUS
HEOOXOUMOI
HHpOpMALUN u3
cioBapei pa3HbIX
THIIOB, yMeHHe
OPHEHTHPOBATHCS B
Ppa3nuyUHbIX
HCTOYHHUKAX
nHdopmanny,
KPUTHUYECKH OLICHUBATh
U WHTEPIPETHPOBATh
nHdopMmanuio,
TIOJTy4aeMyo n3
Pa3INYHBIX
HCTOYHHKOB,

OK 4

OK 4

OcCymecTBIATh IOUCK

uHpOpPMANUHU, HECOOXOTUMON IS
3¢ ($eKTUBHOTO BBHITIOIHEHUS

po¢eCCHOHATBHBIX 3a7ad

OcyIecTBIsITh

IIOUCK

uH(pOpMAIUH, HEOOXOIUMOM s

3¢ GEeKTHBHOTO BBITION
npo(eCCHOHATBHBIX 3a1a4

HCHUA

OKS

Hcnosp30BaTh HHGOPMAITHOHHO-

KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH
podecCHOHANTBEHOMN
JIeATeIIbHOCTH.

B




MP9 | Bnagenue HaBbelkamu | OK 4
MO3HAaBaTEIbHON OcCyIIecTBIATh TTOVICK nHpOpMAaIInH,
peduexcun KaK | HeoOXOAUMOM TUTS 3¢ PEKTHBHOTO
OCO3HaHHSA BBITIOJTHEHHS PO(hEeCCHOHANBHBIX 3a1a4
COBEpIIAEMBIX
JeUcTBUI u
MBICIMTENBHBIX
MIPOLIECCOB, ux
pe3yIbTaToB "
OCHOBaHHH, TpaHuI]
CBOETO  3HaHUI U
HEe3HaHUs, HOBBIX
MO3HABATENBHBIX 3a/ad
u CPEICTB ux
JOCTHIKEHHSL.

JIP11 JleMOHCTpHUPYIOIINH MP6 | ymenue ompenenars | OK 8 Hcnonuare BOUHCKYIO
MIPUHSTHE U Ha3Ha4YeHUE U (QYHKIHH 00s53aHHOCTh, B TOM HHCIIE C
peanu3anuio Ppa3IMYHbIX MIPUMEHEHHEM MOJyYEHHBIX
LEHHOCTEH 310pOBOTrO COLMAIIBHBIX PO EeCCHOHATBHBIX 3HaHUU
u Ge3omacHOTO 00paza HWHCTHTYTOB (m7st roHOIIIEH)

JKU3HM, IOTpeOHOCTH B | MP7 | ymenue OK3 AHanu3upoBaTh pabouyro
¢dusnyeckom CaMOCTOSITENIFHO CHUTYalHIO, OCYILECTBIIATh
CaMOCOBEPILICHCTBOBA OLICHUBATH u TEKYIIUH U UTOTOBbIII KOHTPOJIb,
HUH, 3aHATHUAX MPUHUMATh  pEIleHHs, OLICHKY u KOPPEKIIHIO
CHOPTHUBHO- OTIpeIeIIAIoNTHe COOCTBEHHOM JIeSTeNTBHOCTH,
03I0POBUTENLHON CTpaTETUIO ITOBEICHMSI, HECTHU OTBETCTBEHHOCThH 3a
JESITENbHOCTBIO, C Y4ETOM T'PaXJaHCKUX pe3ysbTaThl CBOEH paboTh
HENpUsATHE  BPEIOHBIX u HPaBCTBEHHBIX
MPHUBBIYEK:  KypPEHHS, LEHHOCTEH;
YHOTpeOICHHS OK1 IToHumars CYIIHOCTb u
AJIKOTOJIA, COIMABHYIO 3HaYUMOCTb
HapKOTHKOB; Oynymieit mpogeccuu, IPosBIATh
K HeW yCTOHYMBBINA UHTEPEC
OK 7 [IpoBOIUTE MEPOIPHUATHS IO
3aImre [acCaXXMpoB "
pabGoOTHHKOB B YpE3BBIYANHBIX
CUTyallUAX U MPerynpexaaTh X
BO3HUKHOBEHUE

JIP12 JleMOHCTpHUpYOLIHiA MP6 | ymenue onpenenars | OK 8 Hcnonssare BOUHCKYIO
OepexHoe, Ha3Ha4YeHHe U QYHKIHH 00s53aHHOCTh, B TOM YHCIIE C
OTBETCTBEHHOE u Ppa3IMYHbIX MIPUMEHEHHEM MOJyYEHHBIX
KOMIIETEHTHOE COLMAIIbHBIX PO eCCHOHATBHBIX 3HaHUU
OTHOILEHHE K HMHCTUTYTOB (Ju1s roHOIIEH)
¢dusndecKkoMy u | MP7 | ymenue OK3 AHanu3upoBath pabouyro
TICHXOJIOTHYECKOMY CaMOCTOSITENTLHO CHUTYalHIO, OCYILECTBIISATh
3I0POBBIO, Kak OLICHUBATH 51 TEKYIIMH U UTOTOBBIII KOHTPOJIb,
COOCTBEHHOMY, TaK H MPUHUMATh  pEIeHHs, OIICHKY u KOPPEKIIHIO
ApyTux TIOZIEH, ONIpEACIIAIONINE COOCTBEHHOM HOEeATEIIbHOCTH,
yMeHHe OKa3bIBaTh CTPATEeTHIO TIOBEICHMUS, HECTH  OTBETCTBEHHOCTh  3a
MIEPBYIO TIOMOIITH C YIETOM TPa)KIaHCKUX pe3yIbTaTH CBOEH pabOTHI

" HpaBCTBEHHEBIX | OK 7 IIpoBoguTh MepoOIpUSTHS IO
LEHHOCTEH; 3anmre MTaCCaKUPOB "
pabOTHUKOB B Upe3BBIYAHBIX
CUTyallMsIX U MPeryNnpekaaTh Ux

BO3HUKHOBEHUE
OK1 ITonumats CYILHOCTb u
COLIMANIbHYIO 3HaYUMOCTb

Oynymieit mpodeccuu, MPOsBIATH
K Hell yCTOWYMBBIN MHTEpEC.




Tabauya 2

Cunxponuzayus npeOMemHbvLx pe3yibmamos ¢ npopecCUOHATIbHbIMU KOMNEMEeHYUSMU 6 pa3pese
npopeccuonanbHblxX OUCYUNTUH, MOOYIEl.

mnp Haumenosanue I1P mnp HaumenoBanue K HanmenoBanue HanmenoBanu
(6a30BBIif ypOBEHB) 1P Mpo(ECCHOHATBHBIX | € TUCHIUIUINH,
u3 paboueii (yriyOneHHbIit KOMIIETCHIIUH 110 MoOAyeu
MPOrPaMMEI 110 YpOBEHB) U3 npodeccuu/cnenuab
IUCLUIUINHE paboueit HOCTH
(cormacuo I'OC IIPOrPaMMBI 110
COO0) JMCLIUTIIINHE
(cormacao ®I'OC
COO0O)
1IPo 1 copmupoBantocts | Ipy 1 chopmuporannoc | ITK 4.1 Odopmisats u | OIL01
MpeICTaBICHU O Th MpoJaBaTh OKOHOMHUYECK
MaTeMaTHKe Kak MpeCTaBIeHUH O MPOE3JIHBIC U | pe u
4acTH MUPOBOH HE0OX0IMMOCTH MepPeBO30YHbBIE TIPaBOBBIE
KyJbTYPBI U JIOKA3aTEeNbCTB JIOKYMEHTBI Ha | OCHOBEI
0 MecTe pu 000CHOBaHUHU JKEIIE3HOIOPOKHOM npodeccrona
MaTeMaTHKH B MaTeMaTHIECKUX TpaHCHIOPTE. TBHOI
COBpPEMECHHOM YTBEpXKICHUH U NeATeMBHOCTH
[UBIITN3AIIH, O pomu IIK 4.2 [MpuauMats OI1.04.
crioco0ax OIUCAaHUS AKCHOMAaTHKH TIPOE3THEIC ul g
HpopMaImo
Ha B MIPOBEICHUN TIepEeBO30YHBIC HHO-
MaTeMaTH4YeCKOM JeTYKTUBHBIX JIOKYMEHTBI oT
SI3BIKE SBJICHUN paccyKIcHHUI; rpaXxJaH B Clly4asx KOMMYHHKAIH
peaNbHOTO MHpA; HX OTKA3a OT moe3aky | O HPIC
W Bosspamars mu | TXHOTOTMH B
JCHBIH npogeccrona
JTLHOM
JIeSITEIbHOCTH
IIK 4.3 [MonyyaTh, XpaHUTh U
cnaBate  neHexueie | M/AK.04.01.
cpeactBa u Onanku | TexHomorus
CTPOTO OTYETHOCTH | BBHIIOIHCHHS
B YCTaHOBIIEHHOM | paboT Kaccupa
ropszaxe OuseTHOro
IIPo 2 copmupoBanHocts | IIpy 2 chopmuposannoc | ITK 2.1 HaGmonats 3a | [IM.02
MpeCTaBICHUN O Th TOHATHHHOTO TEXHUYECKIM OO6cnyxuBaHU
MAaTEMATHYCCKUX ammapara (o] COCTOSAHMEM BaroHa U | e paroHa " €ro
TMOHATUAX KaK O OCHOBHBIM ero obopysioBaHHs B 00opyIoBaHUSA
BaKHEHIIINX paszemaMm  Kypca MyTH CIIeTOBaHUS B yTH
MaTeMaTHICCKHuX MaTeMaTHKH; CIIEIOBAHUS
MONEIAX, 3HaHuit ocHoBHEIX | ITK.1.3 ObcnysxuBath MJIK.04.01
MO3BOJISIOIINX Teopem, (opMmy TNACCAKHUPOB B BATOHE | Toyron o
ONKCHIBATH U W yMemms  mbX MaCCaXUPCKOTO S —
M3y4aTh pa3Hble R — rnoe3za BHYTPEHHEIO paboT KaccHpa
MPOLIECCHI U U MEeXAYHapOIAHOIO
SIBIICHUS; YMEHHA COOOIICHHUS B MyTH Ouuernoro.
MOHUMaHUE JlokasbIBaTh cJe10BaHus
BO3MOYKHOCTI TEOPEMBI u OI1.01
AKCHOMATHYECKOIO HaXOIUTh DKOHOMHYECK
NMOCTPOSHHS HeCTaHAapTHbIE ne u
MATEMATHYECKIX CIIOCOOBI MIPaBOBbIE
TEOPHIA; peuieHus 3auay; OCHOBBI
npogeccrona
JIbHOM
JeSITeTHbHOCTH
IIPo6 3 BIIaJICHUE Ilpy 3 chopmupoBannoc | ITK 1.2 ObecnieunBaTh MJIK.01.02.
METOJIaMU Thb YMEHHI Oe3omacHyto mocaaky | OCHOBBI
JIOKAa3aTeJIbCTB " MOJEJIMPOBATH u BBICAZIKY 060nyx<HBaHI/I

10




AITOPUTMOB peanbHbIe MAacCaXXUPOB, Y4EeT U | 1 HacCaXKUpoB
pellleHus; yMeHue CUTYalluH, napopmMupoBaHUE JKEJIEZHOI0PO
uX NPUMEHSATD, HCCJIEO0BATh PYKOBOACTBa O | XHOTO
MPOBOJUTH MOCTPOECHHBIE HQJIMYMU  CBOOOJHBIX TpaHcIopTa B
JIOKa3aTelLHbIE MOJIEIIH, ¥ OCBOOOKIAIOLINXCS nyTU
paccyKueHus B UHTEPIPETUPOBAT MECT. CIIEI0BAHUS.
xXoJe peleHus b TIOIy4EHHBIN
3a/ad4; pe3yJbTar;

IIPo6 4 BIIaJI€HHE Ilpy 4 copmuposanroc | ITK 4.3 IMomyqats, xparuts u | OILOI.
CTaHJAPTHBIMH Tb CHaBaTh  JEHEXKHBIE | DKOHOMHYECK
npuéMamMu IIPEACTaBICHUI cpenctBa U ONaHKU | pe u
penreHus 00 OCHOBHBIX CTPOTOH OTYETHOCTH | rpaBOBbIE
palMoOHANBHBIX U TTOHATHUSX B YCTaHOBJICHHOM | oCHOBEI
UppalMOHAIbHBIX, MaTeMaTU4eCKOro MOPSIZIKE. npodeccrona
MOKa3aTeNbHBIX, aHanmM3a M HX JBHON
CTETIEHHBIX, CBOMCTBAX, 11K.4.1 OdopmisaTs u NEATEIBHOCTHU
TPUTOHOMETPHUUECK BIIaZICHUE HpoJaBaTh
UX YpaBHEHUH H YMEHUEM IIPOE3HBIC
HEPABEHCTB, ux XapaKTepUu30BaTh NEPEBO30IHBIC
CHCTEM; MOBEJICHHUE AOKYMCHTBI Ha
HCIIOJIb30BaHNE GbyHKIMH, JKCIIC3HOIOPOKHOM
TOTOBBIX HCIOJIb30BaHUE TpaHCHIOPTE
KOMITBIOTEPHBIX MOJTy4EHHBIX
mporpaMM, B TOM 3HaHU JUIs
yyciae A TOUCKa OIUCaHUsA u
OyTH pEIEHHs W aHanus3a
WIITIOCTpaluu peasbHBIX
peuieHus 3aBUCHMOCTEN;
ypaBHEHUU u
HEpPaBEHCTB;

IIPo6 5 chopmupoBantocts | Ilpy 5 BIIQJICHUE IIK 1.2 Ob6ecnieunBath MZIK. 01.01.
MpeICTaBICHAN 00 YMEHUSMU 6e3omacHylo nocajaky | OpraHusaius
OCHOBHBIX COCTaBJICHUA u BBICAJIKY | maccakMpCKUX
MOHATUAX, UOEAX U BEPOATHOCTHBIX NaCCAKUPOB, YICT M | mepeBO30K Ha
METOIaX MOJIeJIEN 110 MH(GOPMUPOBAHHE HKEITE3HOI0PO
MATEMATHIECKOTO YCIIOBHIO 3a7a4il PYKOBOJICTBA 0 | sxHOM
aHAIN3A; U BBIYHUCIICHUS HaJIMYMH CBOOOTHBIX TpaHcropTe

BEPOSATHOCTH 1 OCBOOOXKIAIOLIUXCS | pepy.
HACTYILICHUS MECT.
COOBITHI, B TOM

qHcIe ¢

MIPUMEHEHHEM

opmy

KOMOWHATOPHKH

1 OCHOBHBIX

TEOpeM TEOPHH

BEPOSITHOCTEN;

HCCIICTOBAHUSA

ClTy4alHbIX

BEJIMYHH O UX

pacnpeneneHuro.

ITP6 6 BIIaICHUE IIK2.1 Habnromats 3a | [IM.02
OCHOBHBIMH TEXHUYECKUM OG6cnyKuBaHH
MOHATHUAMH O COCTOSIHHEM BaroHa M | e BaroHa M €ro
IIJIOCKUX U ero O60py,Z[OBaHI/I5I B O60pyI[OBaHI/Iﬂ
MPOCTPaHCTBEHHBIX IIyTH CIIETOBaHHUS. B nyTH
TEOMETPUUECKUX CIIeIOBAHHS

(durypax, ux
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OCHOBHBIX
CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
yYMEHHSA
pacro3HaBaTh Ha
YepTexax, MOAEIAX
U B PEIbHOM MHUpE

reoMETpUYECKHe
¢burypsr;
NpUMEHEeHHe
M3y4YEeHHBIX
CBONCTB

TCOMETPUICCKUX
¢uryp u popmyn

JUISL pEIICHUA

TCOMCTPHUICCKUX

3a1a4 1 3a7a4 ¢
MPaKTUIECKUM
COZIepKAHUEM;

IIP6 7

c(hOpMHUPOBAHHOCTh
IIPECTaBICHUN O

nporeccax u
SBJICHHSIX,
MMEIOINX
BEPOSITHOCTHBIN
Xapakrep, 0
CTaTHCTHYECKUX

3aKOHOMEPHOCTSIX B
peansHOM MHpe, 00

OCHOBHBIX
TOHATHSIX
3JIEMEHTapHOU
TEOpHUH
BEPOSITHOCTEH;

yMeHI/Iﬁ HaXOJHUTh U

OIICHUBATh
BEPOSTHOCTH
HACTYIUICHHS
coOBITHIT B
MpOCTENIINX
MPAaKTUIECKUX
CUTYalusAX U
OCHOBHEIE
XapaKTePUCTHKHI
CIly4aiHbIX
BEJIMYMH;

IIK 1.3

IIK1.2

OO0cyXHUBaTh
MacCaXUpoB B BaroHe
MaCCaXKUPCKOTO
moesia BHYTPEHHETO
U MEXIYHapOIHOTO
COOOIIeHUssT B ITyTH
CITeTOBAHUS

ObecnieunBaTh
6e30MacHyI0 MOCaAKY
" BBICAJIKY
MACCAXUPOB, YUYET H
nHGOPMHUPOBaHUE
PYKOBOJICTBA 0
HaJIMYMH CBOOOJTHBIX
1 OCBOOOXKIAIOIINXCS
MecT

IIM.01.06c¢ay
JKMBaHHE
MaccaxupoB B
yTH
CIICIOBAHUS

OI1.03.
OO0mmit  Kypc
JKEJIE3HBIX
Jopor

1IP6 8

BIIaJICHUE
HaBbIKAMU
UCIOJIb30BaHUSA
TOTOBBIX
KOMIIBIOTEPHBIX
[IPOrpaMM IIpH
pelIeHnH 3aay.

IIK 4.3

[Mony4ath, XpaHUTh U
CHaBaTh  JICHE)KHBIC
cpencTBa W OJaHKH
CTPOroil OTYETHOCTHU
B YCTaHOBJICHHOM
MOPSIIKE.

MJK.04.
TexHomorus
BBITIOJTHEHST
pabor kaccupa
OHMJIETHOTO.
OI1.01.
DKOHOMHYECK
ne u
TPaBOBBIE
OCHOBBI
npodeccrona
JIEHOM
JIEATCIIBHOCTH
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5. COIEP) KAHUE U CTPYKTYPA YUEGHOM JUCHUILJIMHBI
5.1. Conep:kanue yueOHOM TUCHMILIIMHBI
BBenenue
Marematka B Hayke, TEXHUKE, SKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUSIX U
MPaKTUYECKON JeaTenbHOCTH. llenwm W 3amaum W3ydeHUs MaTeMaTHKW IpU
ocBoeHnu crienuairHocTeit CIIO.

AJI'EBPA

Pa3BurHe NOHATHS 0 YUCIIE
Ilenble u panuoHanbHble uucia. [lefictButenbHble uncna. [lpubnukeHHbIE
BbIYMCIIeHHs. KoMIUIEKCHBIE Ynca.
Kopuu, crenenu u sorapupmsi
Kopuu m cremenu. KopHu HarypanpHOM CTENEHM M3 YUCIAa U UX CBOWCTBA.
Crenenn ¢ panMOHAIBHBIMM ITOKa3aTensIMM, HMX CBoMcTBa. CreneHu ¢
JNEUCTBUTEIBHBIMU MOKa3zaTensiMu. (CBOMCTBA CTENEHUM C  JICMCTBUTEIIBHBIM
MTOKA3aTEIIEM.
Jlorapu¢pm. Jlorapupm wumciaa. OCHOBHOE JIOTapu(phMHUECKOE TOXKAECTBO.
Jecsatuunble U HaTypaibHble Jorapumsel. [IpaBuna neiicTBuil ¢ jorapupmMamu.
Ilepexon K HOBOMY OCHOBAHUIO.
IIpeoOpa3zoBanue ajredOpanv4ecKux BbIPAKECHUM. [IpeoOpazoBanue
palMOHAIIBHBIX,  UPPALMOHAJIbHBIX, CTCIICHHBIX,  IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX BbIPAXKEHUH.
IIpakTUyeckue 3aHATHS

Apudpmernueckue JEHCTBUS HaJl 4YMCIAaMH, HaxOXXIACHHE MPHUOIMKEHHBIX
3HAUYEHUWA BEJIMYMH M  MOTPELIHOCTEM  BbIYMCIECHUNA  (a0CONIOTHOM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BBIPAXKEHUMH.

BrluncneHne W CpaBHEHHWE KOpHEW. BBINIONIHEHME pacueToB C paJuKalaMu.
Pemienne wuppanmoHanbHbIX ypaBHEHUM. HaxoxkaeHue 3HA4YEHUU CTENEHEH C
panuoHaJbHBIMU  TOKa3zaTensmu. CpaBHeHue creneHed. IIpeoOGpazoBanus
BBIPDAKEHNW, COJIEpPXKAIIUX CTENeHU. PemeHne noka3aTenbHbIX YpPaBHEHUM.
Pemenne mnpukimagHeix 3amad.  Haxoknenuwe 3HadeHuit  jorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHHUIO. llepexox OT OZHOro OCHOBaHUA K JPYyTIOMY.
Brruncnenue u cpaBHenue jgorapudmos. JlorapupmMupoBanre u NOTEHIUPOBAHUE
BbIpaxkeHU. [IpuOimkeHHbIE BBIUMCICHHMS W pEUICHUs MPUKIAJAHBIX 3ajad.
Pemenue norapu(MuyecKkux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUUA

OcHOBHBIE IOHATHSA
Pagunannas mepa yrna. BpamarensHoe nBuxenne. CHHYC, KOCUHYC, TAHTE€HC U
KoTaHreHC 4yuciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXAecTBa  DOpMYIIbI
npuBeneHus. opmyibl cinoxeHus. Dopmynsl yasoeHuss Oopmylibl TOJTOBUHHOTO
yrina. IIpeoOpa3zoBaHusi MPOCTEHINIUX  TPUTOHOMETPUYECKHX  BBIPAKCHUH.
[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX (YHKIUHA B MPOU3BEIACHUE U
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MPOU3BEICHUS B CYMMYy. BBIpakeHHE TPUTOHOMETPHUYECKUX (QYHKIIUNA Yepe3
TaHT€HC T[OJOBUHHOTO apryMeHTa. [pUTOHOMETPUYECKHE YpPaBHEHUS U
HepaBeHCcTBa IlIpocteiimme TpuroHoMmerpuueckue ypaHeHus. [Ipocreiimme
TPUTOHOMETpUUECKHEe HepaBeHCTBAa. OOpaTHblE TPUTOHOMETpHUUECKUE (YHKIIUU.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTnyeckue 3aHATHS

PanuaHHBII METON M3MEpPEHHUs YIJOB BPAlICHUS U CBSA3b C I'PAJYCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYINBI CIOXKEHHUS, YABOCHUS,

npeoOpa3oBaHWE CYMMBbl TPUTOHOMETPUUYECKUX (QYHKIUH B MPOU3BEACHUE,

npeoOpa3oBaHrEe TPOU3BEACHUS TPUTOHOMETPUYECKUX (YHKIUNA B CyMMY.

[Ipocreiiline TPUTOHOMETPUYECKUE YpaBHEHHUs U HepaBeHcTBa. (OOpaTHbIe

TPUTOHOMETPHUUYECKHE (PYHKIUU: aPKCUHYC, APKKOCUHYC, aPKTAHI€HC.
®YHKIUU, UX CBOUCTBA U TPA®UKHU

@ynknun. O6nacte omnpeAeneHus U MHOXKECTBO 3HaueHUM; rpaduk (yHKIUH,
noctpoeHue rpadpukoB (yHKIUHN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOaMH.
CBoiictBa (yHKIMH. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTb, OIPAHUYEHHOCTD,
NepUOANYHOCTh. [IpoMeXyTKH BO3pacTaHusi W yObIBaHUS, HauOoJbllIee U
HauMEHbIlIee 3HAYEHMs, TOYKU HKcTpemyma. ['paduueckas wuHTepnperauus.
[Tpumepsl (PYHKIIMOHANIBHBIX 3aBUCUMOCTEN B PEAJBbHBIX MpPOLECCax U SIBICHUSIX.
Apudmernueckue onepauu Haja GyHKUUAMHU. CinoxHas GyHKUUS (KOMITO3ULINS).
[ToHsiTHE O HEMPEPBHIBHOCTU (DYHKIIMH.
Ooparuble ¢pynkmumu. OOnacTh omnpeneneHuss U 00JacTh 3HAYEHUN OOpaTHOMU
¢bynkuuu. ['padux oOpaTHOM PyHKIMY.
CreneHHble, TIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE U  TPUTOHOMETPHUUYECKHE
¢bynkuuu. OOpaTHble TpUroHoMeTpuueckue GyHkuuu. OnpeaeneHus GyHKIUN, UX
cBoiictBa u rpaduku. IIpeoOpazoBanusa rpadukos. [lapamiensHblii nepeHoc,
CUMMETpPHUSI OTHOCHUTEJIBHO OCEH KOOPAMHAT U CUMMETPHSI OTHOCHTENIBHO Hadaja
KOOpPJIMHAT, CUMMETPHUSI OTHOCHUTEIBHO NPSAMOW Y = X, pACTSDKEHHE M C)KaThe
BJIOJIb OCE€W KOOPJIMHAT.

IIpakTUyeckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIAYy NEPEMEHHBIMA B pPEAJIbHBIX IpoLEccax U3
cMeXHbIX quctumiuH. Onpenenenue ¢pyukuuil. [loctpoenue u ytenue rpagukon
¢bynkuumii. HWccnenoBanue ¢yHkuuu. CBONCTBA JMHEHHOW, KBaapaTHUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHO-muHelHOoW  QyHkuuii. HenpepwiBHblE U
nepuoanyeckue Gynkiuu. CBoiicTBa U rpaduKu CHUHYCa, KOCMHYyCa, TAHT€HCA U
koTanreHca. O6parupie GyHKIMHU U UX rpaduku. OOpaTHbIe TPUTOHOMETPUYECKUE
¢bynkuuu. IlpeoOpazoBanusi rpaduka ¢GyHKuMH. ['apMoHMUYECKHE KoJeOaHUs.
[Tpuknagnsie 3amaun. [lokazaTenbHble, JorapupmMuueckue, TPUrOHOMETPUUECKUE

YPaBHEHHUS U HEPABEHCTBA.
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

ITocaenoBaTeILHOCTH. CnocoObl 3aJIaHUS u CBOMCTBa YUCIIOBBIX
HOCJIENOBATEIILHOCTEN. IloasTne 0 npenene OCJIEI0BATEIILHOCTH.
14



CymiecTBoBaHME Tpejieia MOHOTOHHOM OTrpaHHMYEHHOW MOCIEA0BATEIbHOCTH.
CymMmupoBaHue nociieioBaTesibHOCTENH. beckoHeuHo yObIBaroiias reoMmeTpudeckast
IIPOTPECCHS U €€ CyMMa.
IlpousBoanasi. IloHarne o mnpou3BOAHON GYHKIMH, €€ TCOMETPUYCCKUM U
busnueckuil cMpIci. YpaBHEHHUE KacaTeabHoU Kk rpaduky pynkiuu. [IpousBoaHbie
CyMMBbI, pa3HOCTH, TPOU3BEICHHS, YacTHble. [IpOM3BOAHBIE  OCHOBHBIX
AJIeMEeHTapHbIX QyHKIUH. [IprMeHeHne Tporu3BOIHON K UCCIEIOBAHUIO (DYHKITUI
u moctpoeHuto rpadukoB. IlpousBomnpie oOpaTHOW (QYHKIIMHM M KOMIIO3UITUU
¢dbyukiuu. [Ipumepsl UCTIONIB30BAHUS MPOU3BOIHON JJIsl HAXOXKJICHUS HAUITYYIIIETO
pelICHUs] B NMPUKJIAIHBIX 3aadax. Bropas nmpousBoaHas, €€ r€OMETPUYECKUN U
dbusngeckuit cMpici. Haxoxaeaue ckopocTa I Tporiecca, 3a1aHHoro (hopMyIIon
U rpaduKom.
IlepBooOpa3nast u wuHTerpaJ. lIpuMeHeHHe ONPEAEICHHOr0 HWHTETrpalia i
HAXOXJECHHUS IUIOIIAAW KpUBOJIMHEHHOW Tpamenuu. Dopmyna HerotoHa—
Jleitonuna. [lpuMepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.
IIpakTuyeckue 3aHATHS

UucnoBas mocienoBaTeIbHOCTh, CHOCOOBI €€ 3aJaHusl, BBIYHCICHHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnemoBaTenbHOCTU. beckoHeduHO yOBIBaromas
reomeTpuieckas nporpeccus. IIlpon3BogHas: MEXaHMYECKUW W T€OMETPUYECKUIN
CMBICI TPOM3BOAHON. YpaBHeHUE KacaTeldbHOM B oOmem Bujae. IlpaBuna u
dbopmyinbl quddepeHnpoBanusi, TabInIa MPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITUH.
UccnenoBanre (GyHKIIMU C MOMOIIBI0 MPOU3BOHON. HaxoxneHne HanOobIIero,
HAUMEHBIIEr0 3HAYECHUS W DKCTpeMalbHbIX 3HaueHWil (QyHkiuu. WHTErpan u
nepBooOpazHas. Teopema HeroTona—IJleliOnuna. IlpuMeHeHnue wuHTErpana K
BBIYUCIICHUIO (PM3UYECKUX BEJIMYMH U TUIOIIACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YypaBHeHMH. PanuoHanbHbIC, UPPaLUOHAIBHBIE,
II0KA3aTEJIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbI. PABHOCUIIBHOCTH
YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PELICHHs (pa3ioKEeHUe
HAa MHOXWTENU, BBEJCHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, IpaduyecKkuit
METO]).

HepaBencTBa.  PanmoHaibHBIE,  UPpPAlMOHAJIBHBIC,  MOKAa3aTElbHbIE U
TPUTOHOMETPHUYECKNE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHMUS.
HUcnoab3oBanue cBOicTB U rpapukoB pyHKUMH NPH peliecHUH YPABHECHUN U
HepaBeHCTB. Meroa uHTepBanoB. M300paxeHue Ha KOOPAWMHATHOM IMIJIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHWII M HEPABEHCTB C JBYMS IMEPEMEHHBIMU U HX
CUCTEM.

Hpuxkiaagubie 3agaun. [IpuMeHeHHe MaTeMaTUYECKUX METOJOB ISl PELICHUS
COJIEpKATENIbHBIX 3aJad4 U3 Pa3IUYHbIX oO0JacTed HayKd U MPaAKTUKHU.
NuTepnperanus pe3ybraTa, y4eT peaaibHbIX OTPAHUYEHUM.
IIpakTHyeckue 3aHATHSA
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Kopuu ypaBHenuii. PaBHocunsHOCTh ypaBHeHul. [IpeoOpa3zoBanue ypaBHEHHIA.
OcHOBHBIE NIPHUEMBI PELICHUS YPAaBHEHUN. PellieHne CUCTEM ypaBHEHHUIA.
Hcnonb3oBanrue CBOHUCTB W rpadukoB (GyHKIMH [JI pEIICHUs ypaBHEHHM U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

JieMeHTbl KOMOMHATOPUKH. OCHOBHBIEC TMOHATHA KOMOMHATOPUKH. 3ajadyd Ha
IIOACYET 4YHUCIa pa3sMEUICHUN, NEPECTAaHOBOK, coudeTaHuil. Pemenue 3amad Ha
nepebop BapuanTtoB. Popmyna OmHoma HpioroHa. CBoiicTBa OMHOMHHATBHBIX
kodpdunumentoB. Tpeyronpauk Ilackams. DneMEHTb TEOPUU BEPOSTHOCTEH.
CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE M YMHOXKEHUE BEPOATHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHI. J{UCKpeTHAs CilydaiiHasi BEIMYMHA, 3aKOH €€
pacnpeneneHus. UncnoBble XapaKTEPUCTUKH JTUCKPETHOM CIyYallHOM BEJIMYMUHBI.
[TonsiTue 0 3aK0HE OOJBIINX YHUCET.

DJieMeHThl MaTeMaTH4YecKoii craTucTuKU. [IpencraBienue gaHHbIX (TaOIUIBL,
auarpammbl, TpadukH), TeHepaldbHas COBOKYIHOCTb, BBIOOpKa, cpeaHee
apumernyeckoe, mMeauana. Ilonsarue o 3amayax MaTeMaTHYECKON CTATUCTHKU.
Pemenune npakTH4eCcKuX 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTuyeckue 3aHATHS

Hctopust pa3BuTUs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH U CTATUCTUKU U UX
poJib B pa3MyHBIX cdepax YeloBEeUeCKON ku3HeneaTeNnbHocTh. [lpaBuia
KOMOMHATOpUKHU. PerieHne KOMOMHATOPHBIX 3anad. Pa3melieHusi, coyeTaHus U
nepectaHoBku. buHoM Herotona u TtpeyronpHuk Ilackans. [lpuknagneie 3amaun.
Kiraccuueckoe omnpenesieHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpeMa O
CyMME BEpOATHOCTEW. Brpruncienne BeposTHocTed. lIpukimagHele 3amaqn.

IIpencrasiienre 4nciIoBbIX AaHHBIX. [IpuKitanubie 3agaum.
I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHOe pacnonoxkeHue AByX MNpsAMBIX B IpocrpaHcTBe. [lapayuensHOCTB
npsAMON ®  IWIOCKOCTU. llapamnenbHOCTh IUIOCKOCTEW. llepneHauKyIsIpHOCTD
MPSAMON M TUIOCKOCTH. llepneHauKyIsip U HakJIOHHAasA. YTOJN MEXAY NpPsIMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IIJIOCKOCTSIMM.
[lepnenaAuKyISIpHOCT, JBYX IUIOCKOCTeW. ['eomerpuueckue mpeoOpa3zoBaHUs
MIPOCTPAHCTBA: MapAJIIECIBHBIA TMEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.
[TapannenbHoe  mpoexkTupoBaHue. [lnomank  OpTOrOHANBPHOM  IPOEKLMHU.
N3o00paxkeHne npocTpaHCcTBeHHBIX (uryp. Muororpannuku Beprmmnsl, peOpa,
rpaHd  MHoOrorpaHHuka. PassBeprka. MHororpanssie  yriabel.  Belnykiibsie
MHoOrorpaHHuku. Teopema Ounepa. llpuszma. IlpsAmas m HakiIOHHas mnpu3Ma.
[TpaBunbhas npusma. [lapannenenunesn. Ky6.

[Impamupma. IlpaBwibHas nupamupa. YcedeHHas nupamMunga. lerpa’zp.
CummMmerpun B KyOe, B mapajuienenunesae, B npusme u nupamune. Ceuenus kyoa,
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npu3Mbl U nupamuabl. lIpeactaBieHue O NOpaBUIIBHBIX MHOTOTPAaHHUKAX
(Tetpasape, KyOe, OKTadIpe, NOACKAdAPE U UKOCASPE).

Tesia M1 MOBEePXHOCTH BpallleHUsI

[umuaap wu  koHyc. YceueHHbI koHyc. OcHOBaHuEe, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3BepTka. OceBble CEUEHUSI M  CEUCHUS,
napajuienbHbie ocHoBaHuio. [lap u cepa, ux ceuenus. KacarenbHasi miockocTh K

cepe.

HN3mepenus B reomeTpun
Ob6wveM u ero m3mepenue. MurerpanpHas dopmyna oObema. @opmynsl oObema
Ky0a, MpsIMOYTOJIFHOTO Mapajuieienuneaa, npu3mMsl, nuianaapa. opmynsl oobeMa
nupaMuael U KoHyca. DopMyIbl TIIOMIAAM TOBEPXHOCTEH IMIMHApPA U KOHYCA.
®opmyiibl 00beMa mapa u miomaau chepsl. [logodue Ten. OTHOMIEHUS TUIOLIAAEH
NOBEPXHOCTEH U 00bEMOB NOJJOOHBIX TEJI.
KoopauHaThl 1 BEKTOPHI
[TpsimoyronbHas (IexkapToBa) CUCTEMa KOOpAMHAT B mpocTpaHcTtBe. Popmyina
PacCTOSIHUS MEXy IByMSI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTH U TPSIMOM.
Bektopsl. Mopayns Bektopa. PaBeHcTBO BekTOpoB. Cll0)KEHHE BEKTOPOB.
YMHOXEHHE
BEKTOpa Ha 4yucio. Pa3nokeHue BEKTOpa MO HaNpaBICHUSAM. YTOJ MEXAY ABYMs
BekTopamu. [Ipoekmusi BekTopa Ha ochk. Koopamaatel Bektopa. CkamspHOe
poM3BeIeHnEe BEKTOPOB. Vcmonb30BaHne KOOPAWHAT M BEKTOPOB MPH PEIICHUU
MaTEeMaTHYECKUX M MPUKJIAJIHBIX 33]a4.

IIpakTUyeckue 3aHATHS

[Ipr3HaKyu B3aUMHOIO PACTIOJIOKEHUS NPSIMBIX. YTOJ MEXKIY NPAMBIMH. B3auMHoe
paCIIOJNIOKEHUE TMPSAMBIX M IUIOCKOCTed. llepneHAuKynsip W HakKJIOHHasA K
IUIOCKOCTH. YTOJ MEXIYy NOpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
pPaCIIOIO)KEHUM MPSAMOM M IUIOCKOCTH. Teopema O TpexX IEpIEeHIUKYIIApaX.
[Ipu3Hakn ¥ CBOWCTBA MAapaUICNIbHBIX M IEPHEHAUKYJSAPHBIX IUIOCKOCTEH.
PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT NPAMOW 10 IUIOCKOCTH, PACCTOSTHUE
MEXIy  IUIOCKOCTSAMH, MEXKAY  CKPCIIMBAIOIIMMUCA  IPSAMBIMHM,  MEXIY
IPOM3BOJIBHBIMU (UTypamMu B mpocTpaHcTBe. [lapamnenbHoe MpOeKTUpPOBAaHUE U
ero csoicrtaa. TeopeMa o IIom@AM OPTOrOHAIBHONW IPOEKIMM MHOIOYTOJIbHUKA.
B3auMHoe pacnonoxeHue NpOCTPaHCTBEHHBIX (uryp. Pasznuunble  BHUIBI
MHOTOrpaHHUKOB. WX wu300paxkenusa. CeueHus, pa3BepTKU MHOTOIPAHHUKOB.
[Inomane noBepxHocTH. Buawsl cummerpuit B mpocTtpaHcTBe. CUMMETpus Tel
BpalleHUs] U MHOTOTPaHHUKOB. BhiuucieHue muomniane u o0bemMoB. BeKTOphI
JeunctBust ¢ BekTopamMu. JlexkaptoBa cHUCTeMa KOOPAWHAT B IIPOCTPAHCTBE.
VYpaBHeHUE OKpPYXHOCTH, cdepbl, MIOCKOCTH. PaccTrosiHne MeXay TOYKaMHU.
JleficTBHA C BEKTOpaMHM, 3aJaHHBIMU KoopauHaTtamH. CKalspHOE NMPOU3BEIECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOW U MIIOCKOCTH. M CIOIb30BaHNE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHU.
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5.2 Tembl pedepaToB (10KJIAI0B), HHAUBHAYAJIbHBIX NPOEKTOB

WNHauBuyallbHBIN TPOEKT MPEICTaBIIsAET cOO00M 0co0yI0 (hopMy OpraHu3anuu
JESATEIbHOCTH 00YYaIOIIUXCs: yueOHOE HCCIIeJOBAaHUE WM YYEOHBIN TTPOEKT.
WHauBUyallbHBINA POEKT — 3TO CAMOCTOSTENIbHAsSI TBOPUYECKAs! ICSITEIbHOCTD

oOyyJaromierocs pedepaTuBHOTO,
IKCIIEPUMEHTATIBHOTO XapaKTepa.

IMPAKTHYCCKOTO

NI OIIBITHO -

PGSYHBT&TLI BBIIIOJITHCHUA HHAWBUAYAJIBHOT'O ITPOCKTA JOJIKHBI OTPAKATh!:

- c(hOpMHPOBAHHOCTh

HAaBBIKOB

HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU, KPUTHYCCKOI'O MBIIIJICHUAA,

- CMOCOOHOCTh K
WHTEJUICKTYaJTbHOMN TSI TEITbHOCTH;
- c(hopMHUPOBAHHOCTH

MHHOBAIIMOHHOM,

KOMMYHHUKATHUBHOM, yae6Ho-
AHAJINTUYECKON,  TBOPUYECKOM,
HABBIKOB TPOCKTHOW JICATENBHOCTH, a TaKKe

CaMOCTOSITEJILHOTO MPUMEHEHUSI MPUOOPETEHHBIX 3HAHUN W CIOCOOOB JEHCTBUIA
[P PELICHUU PA3JIMYHBIX 337a4, [PU UCIIOJIb30BAHUU OJHOIO MJIM HECKOJIBKHUX
y4€OHBIX TUCHUILUINH WIH MPEIMETHBIX 00JacTe;

- CIIOCOOHOCTH ITOCTAHOBKH

o M

(bOpMYJIUPOBAHKUS  THUIIOTE3BI

UCCJIEIOBAHUSI, TIJITAHUPOBAHUS pabOThI, OTOOpPAa M MHTEPIIPETAIIMM HEOOXOUMOM
uH(pOpMaIKU, CTPYKTYPUPOBAHUS apTyMEHTAllUd PE3YJIbTaTOB MCCIEIOBAaHUS Ha
OCHOBE COOpaHHBIX JIAHHBIX, TPE3CHTALIUN PE3YIHTATOB.

Tabnuya 3
Peanusayus unousudyanvnozo npoexma
Tun npoekrta TemaTuka UHAUBHUAYa/IbHBIX
NIPOEKTOB

HccneaoBaTebCKUM - | MccnenoBanve ypaBHEHU U HEPABECHCTB
npejrnoJiaraeT A0Ka3aTeJIbCTBO UJIH | C TapaMeTpOM,
ONpOBEpXKEHUEe Kakoi-sn6o0 | I'papudeckoe pelieHre ypaBHEHHH U
TUIIOTE3D], npoBeJieHVe | HCPABEHCTB;
SKCIIepUMEHTOB, HaydyHoe onucaHue | ClIOKeHHE rapMOHMIECKUX KOJIEOaHHH,
M3y4yaeMbIX sIBJIEHUH Bekropnoe 3a71aHne IIPSIMBIX u

IIJIOCKOCTEN B POCTPAHCTBE.

PedepaTuBHas ¢popma usydeHus

[TapannenbHOE TPOESKTUPOBAHUE;

OT/Ee/JIbHBIX TeM IIpeJAMeTa IIpaBuibHBIE u ITOJTYTIPaBUIIbHBIE
MHOT'OI'DaHHHUKH;
[lonsitue  muddepenimara u  ero
IIPUIIOKEHHUS.

TBopueckuii -  HampaBieH  Ha | B Mupe ¢pakraios;

pasBuTHE y OOydarommxcs MHTepeca, | HemnpepslBHble 1po0u;

(GopmupoBaHHEe  HABBHIKOB  IMOMCKA | CxeMbl MMOBTOPHBIX VICTIBITAHU U

uHbopMaIuu u TBOPYECKUX | BepHyJLIN.

crniocoOHoCTeH

IIpakTUKO-OPHMEHTHPOBAHHBIN -
HaMpaBJICH HA PEUICHUE MPAKTUYECKUX
3a1a4

HpI/IMeHCHI/Ie CIO0XHBIX IIPOLCHTOB B
S5KOHOMHYCCKHUX pacyeTax,
CpCI[HI/IC 3HAQUYCHHUA M HUX IMPHUMCHCHHC B

18




CTAaTUCTHKE;

TCXHHUKC.

KoHunueckue ceueHus U UX IMPUMCHCHHC B

5.3. CTpykTypa y4eOHoii AU CHUNITUHbI

5.3.1. O0beM yueOHOM AMCUMIJIMHBI M BUABI YU4eOHOii padoThI

Bua yueOHoit padoThl Obnem
4acoB

MakcumanbHasi yueOHasi HArpy3Ka (Bcero) 428
B TOM YHCJIE: B TOM 4uciie B (hOpMe MPAKTUIECKOM MOATOTOBKHU: 136
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAsl HATPY3Ka (BCero) 285
TEOPETUYECKOE 00yUCHHE 141
paKTHYeCKue padoThI 136
KOHTPOJIbHBIE paOOThI 8
CamocrosiTesibHas padoTa cTyAeHTa (BCero) 143
B TOM YHCIIE:
CamocrosiTenbHas paboTa HaJl UHAUBUYAIbHBIM ITPOEKTOM 10
HccnenoBarenbckas paboTa 18
Pabota ¢ nunopmManmoHHBIMH UCTOYHUKAMU 25
PedeparuBnas pabota 20
PacuetHo-rpaduyeckas pabora 25
TBopueckue 3agaHus 23
[TonroroBka mpe3eHTalIMOHHBIX MaTEPHAIOB 9
Cocrasienue TalduL 6
Coznanue Mozelel MpoCTPaHCTBEHHBIX PUTYD 7

IIpome:xxyToUyHasl aTTecTANUA M0 Y4eOHOM NucHMIUIMHE B popme - IK3amen
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6. TEMATHYECKOE IINIAHUPOBAHUE YYEFHOH JUCIHHUIJIWHBI OY/.1.05. <(MATEMATHKA» no
npodeccun 43.01.06. «IIpoBOAHUK HA JKeJIE3HOAOPOKHOM TPAHCIIOPTE)

KoauuecTBoO AYJIUTOPHLIX YacoB

C; = & <
Koab!l THYHOCTHBIX, MeTANIPEIMETHBIX, E b= 'g ; =
NpeAMETHBIX Pe3y/1bTaToB, S § a é ) 2 g P =
H OK u IIK popMHPOBAHUIO KOTOPLIX g, Eo| g8 = > £ o 2 2 : = g
auMeEHOBaHHUE Pa3ieIoB M TeEM CIOCOOCTBYET 3J1eMeHT MPOrpaMMBbI S « gj E{ S 3] gj 2 E e 5 e E é g
222 25:° I EZi: is
S E eS8 w ng g & 2z =2
[ é 5 < E g" =) < E Lg ) E
= 5= 2| | £8% | =
Tema 1. Beenenue JIP1,5; MP6.,4,8; OK1.,4,5,6; 3 1 5 5
[1P61,Ipy1;11K2.1;
Tema 2. Pa3BuTHe NOHSITHSA O YHCIIE JIP6;8,9; MP2;3,8,9; 0OK6,7,8,11; ITP62,
24 8 16 7 9
Mpy2;11K 1.2
Tema 3. KopHu, crenenu u gorapudmbl JIP5,9,1; MP1,3,4,7,9 ; OK2,3,4,5,9;
I1P62 ; Ipy2 ; [1K1.2 48 16 32 15 17
Tema 4. TlpsMble W  IUIOCKOCTH JIP1,5,12; MP1,2,6; OK1,4,6,9; TIPG6; 39 13 2 15 11
IIPOCTPAHCTBE [K2.1
Tema 5. Kombunartopuka JIP1,6,9; MP2,3,7,8,9;0K6,7,8,2;ITPG; 24 8 16 9 7
[py5; 11K4.3
Tema 6. KoopinHaThl 1 BEKTOPHI JIP5,9; MP1,4,9 ; OK2,4,5; TIP63 ; 39 13 26 15 11
[py3 ; [1K4.1
Tema 7. OCHOBBI TPUTOHOMETPUH JIP1,5,12;MP7,1,4; OK1,2,4,5,6; ITP63; 50 17 33 13 18 2

[py3; I1K4.1
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Tema 8. OyHkumuu u rpaduku

JIP8; MP7,8; OK1,3,6; [1P62 ; I1py2 ;

K12 33 11 22 12 10
Tema 9. MHOrOrpaHHUKHY U KpYTJIbIE TEa JIP1,9; MP3,7,4,9; OK2,4,5,9; TIP63; 42 14 28 15 13
[py3; 11K4.1
Temal(. Hauana MmaTeMaTH4eCKOro JIP5; MP1,4,7.,8; QK1,3,4,5,6; I1PG5; 42 14 28 15 11
aHaiIu3a [pyb; T1K4.3
Tema 11. MuTerpan u ero npuMeHeHUe JIP9; MP3,4,9; OK4,5,8; TIP68 ; [1py2;
[1K4.4; T1IK2.1 27 9 18 10 8
Tema 12. Dnementsl Teopun BepositHocteit | JIP1,6; MP2,6,7,8;, OK1,2,6,7; IIPG7 ;
. . 21 7 14 9 5
M MaTEMATUYECKON CTATUCTHKH I[Ipy5 ; 1IK2.1
P . . . .
Tema 13. YpaBHEeHUs 1 HEpaBEHCTBA JIP5,9,11; MP3,4,§,8, OK1,4,6,8;11P64; 36 12 24 5 16
IIpy4; [1K4.4
Bcero mo qucuuniaune 428 143 285 141 136
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepuCcTHKA OCHOBHBIX BUI0B
AeATeJIbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX JelHCTBUH

Beenenue O3HaKOMJIEHHME C POJIbIO MAaTEMAaTUKH B HAYKE,
TEXHUKE, 3KOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHX u

MPAKTUIECKOMN JEeSITeIbHOCTH.

OsHakoMJIEHHE C LeIIMH H  3ajJadyaMu
U3yUYCHHS] MATEMATUKU TIPU

ocBoeHun crenuaibHocreii CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux NEHCTBUN Hax

YHUCJIAMH, COYeTast

YCTHBIC U MUCbMEHHBIC PUEMBI.

Pa3BurHe nonsitus Haxoxnenue  npuONMKEHHBIX  3HAYCHHM
0 yucie BEJIMYMH W  IOTPEIIHOCTEN  BBIYUCICHHI

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHE

YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omuOok B IpeoOpazoBaHUSAX H

BBIYUCIICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

pOTrpaMMbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS N-i
CTETIEHH, CBOWCTBAMM  paJMKaJlOB U

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue u CpaBHEHHE
KOpHEH, BBINIOJIHEHUE IIPUKUAKUA 3HAYEHHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKEHHUI, CoZepIKaIux panuKasl.
Beimonnenne  pacyeroB  mo  Qopmynawm,
cofieprKaIm paIiKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukanamu. PemieHne — mppanuoHaIBHBIX
YPaBHEHUM.

O3HakOMIICHHE C TOHITHEM CTEICHU C
JICUCTBUTEIILHEIM IIOKA3aTEIICM.

Haxoxnenue 3Ha4YeHWN CTENEHU, HCIOIb3Ys
pu HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CPENICTBA. 3alMUChIBAHHE
KOpHS N- CTeNeHu B BHJAE CTENEHU C
JIpOOHBIM  TOKa3aTejeM U HaoOOpOT.
DopMyIMpoBaHUe CBOMCTB CTEIICHEHN.
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Breiuncienne creneHed ¢ palMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTETIEHU, CPABHEHHE CTEIICHEH.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIIMX CTEIEHU, IPUMEHSIS
CBOWCTBA. Pemenue MOKa3aTeJIbHBIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCIICHUU
CpelIHMX, JCJIEHHH OTpe3Ka B <«30J0TOM
ceyeHUn». PerieHune mnpukiIagHbIX 3a1ad Ha
CJIOKHBIE IIPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BeimonHenue 1npeoOpa3oBaHMI  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIICTBaMM  CTENEHEW U JIOrapu(MoB.
Onpenenenne 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC MOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HN3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnonoxenueMmM.  DopmynupoBaHue
ONpeeNIeHUN TPUTOHOMETPUUYECKUX (YHKIIHHA
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUYECKUX (DYHKIUN MO OJHOW M3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopmyIbI CIIOXKCHMSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKHUX byHKIM] B

MIPOM3BEICHUE U TMPOMU3BEIACHUS B CYMMYy H
IIPUMEHEHWE TIpU  BBIUHUCICHUM 3HAYCHMUS
TPUTOHOMETPHYECKOTO BBIPAXECHUS u
YIPOILEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAMH CUMMETpPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOJAA
dbopmyn mpUBeICHHS

IIpocreiie TpUroHOMeTpUYECKHE
YPABHEHHs M HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUECKOMY KpPYTY IPOCTEMIINX
TPUTOHOMETPHUUYECKUX YPaBHEHUH.

[Ipumenenne OOIMMX METOJOB  PEIICHUS
ypaBHEHUW (NMpUBEIEHHUE K JIMHCHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUs  Ha
MHOJKUTEIHM, 3aMEHbl TEPEeMEHHOW) mpH

23




pEIIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUTIINX TPUTOHOMETPHUYECKHIX
HEPABCHCTB
O3HakOMJICHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue ornpezeeHni apKcuHyca,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUN

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenmpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXAY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduky ¢yakinuu. OnpenencHue Mo
dbopmyse mpocTerieil 3aBUCUMOCTH, BHIa €€
rpaduka. Beipaxenue mno ¢dopmyne OIHOM
nepeMeHHoll yepe3 npyrue. O3HaAKOMIIEHHE C
omnpezneneHueM QyHKIUH, (HOPMYIUPOBAHHE
ero. Haxoxnaenune o0acTu oOmpeneneHus |
o0nacTu 3HaUeHUN QPYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Illpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTeJIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBONCTB
JUHEHHOW M KBaJApaTUYHON  (QyHKUHMH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKLIMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urteHue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKINH.
W3yuenne moHATUS o0OOpaTHOW  (yHKIHH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHUE €€ 00IacTH
OTIpeIeICHUS " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CJIO)KHOHM (DYHKIIUH.

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenue
MOJIOKEHUST TOYKM Ha Tpaduke 1O ee

KoopanHaTaM © Haobopot. Mcmonp3oBanue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynxknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIMHA JII CPAaBHEHHS 3HAYCHHMA
crenieneil u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHwe — moka3aTeNbHBIX U
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEepPhIBHOM  MEPUOAUYECKOM
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX IpadrKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHUX
KojeOaHui U MpuMepaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIaCTIX 3HAHMS.
O3HakOMJIEHME C T[OHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOICTB TaHr€HCAa U KOTaHIEHCA, IOCTPOECHUE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIUI TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmii. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHUYECKHUX byHKIUH u
ompejelieHue 1o rpadukaM HMX CBOMCTB.
Brimonnenue npeoOpa3oBanus rpaQKoOB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YHMCIIOBOU
MOCJIEeI0BATENbHOCTH, CIoco0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
nocienoBarenbHOCTA.  O3HaKOMIIEHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHne (popMyIIbl CyMMbI OECKOHEUHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM IPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOrO CMBICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIJIOBOTO
koad¢uimenta kacatenbHoil. CocraBieHue
YpaBHEGHHS KacaTelbHOW B OOIIeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaONMMIBI ~ TPOM3BOAHBIX  JJIIEMEHTapHBIX
byHKUIMH, IpUMEHEHHE IE

nuddeperupoBanns GYHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (DYHKIIMM W TPOW3BOIHOM,
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dopmynupoBka ux. IIpoBeneHue ¢ MOMOIIbIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONM  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWMCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE

IlepBooOpa3nasn
U MHTerpaJ

HKCTpEeMyMa
O3HakOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa

BBIUMCJICHHSI MEPBOOOPAa3HOW UM TEOpPEMBI
Herorona—JleitOuuna. Pemenune 3amay Ha
CBSI3b TEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIYHMCIICHHE TepBOOOpa3HOW A JaHHOM
¢bynkuuu. Pemenuwe 3amady Ha NPUMEHEHHE
WHTErpajia Uil BBIYMCICHHUS (U3HUYECKUX
BEJIMYUH U IUIOMageu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI YPABHEHU
HepaBeHcTBa U cCHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSIX anredpandecKux ypaBHEHUH,
MNOHATUSIMM ~ MCCIIEIOBAaHUSA  YPaBHEHUH W
CUCTEM  ypaBHEHMH. M3yueHue Teopuu

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, UPpALMOHAJIBHBIX,

MOKa3aTelIbHBIX M TPUTOHOMETPUUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PpELICHUS
cucrteM. Pelienue ypaBHEHHMI ¢ IPUMEHEHHEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpauIecKoro MeTo1a).

Pemenne cuctem ypaBHEHHMH C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHrsT HEpaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpaduKoB (PYHKIMNA TpPU peIIeHUH
HEPABEHCTB.

Pemenne HEpaBEHCTB M CUCTEM HEPABEHCTB C
PUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.
IIpuMeHeHHEe MaTEMaTUUECKUX METOAOB IS
peIIeHnss  COIEp)KaTelbHBIX  3aJad W3
pa3NUYHBIX O0JacTeld HayKM M TPAKTUKH.
HHuTepnpeTupoBaHue pe3yiabTaTOB C  yYETOM
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\ peanbHbIX OTPAaHUYCHUIN

3JEMEHTbBI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEM U CTATUCTHKH

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHUE TPU PELICHUH KOMOMHATOPHBIX
3ajau. PemieHne KOMOMHATOpHBIX 33134
METO/IOM Iepedopa U MO MPABHITY YMHOXKEHUS.
O3HaKOMJICHHE C MTOHITUSAMU KOMOWHATOPHKH:

pa3MeIleHUsIMH, COUYETAHUIIMH,
OcHoBHbIE MOHATHSI KOMOMHATOPUKH nepecTaHoBKaMu U ¢GopMylaMu s UX
BBIYHMCIICHHUS.

OObsicHeHne W TpuMeHeHue GopMyT s
BEIUMCJICHHSI Pa3MEIICHUH, TICPECTAaHOBOK M

COYEeTaHUN npu peleHumn 3a7ad4.
O3Hakomiienue ¢ OwmHOMOM HproroHa u
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3aJa4 C  HCIOJIb30BAHHEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
DJ1eMeHThI TEOPUH BEPOSITHOCTEH 0 CyMMme BeposTHocTed. PaccMmorpenue
MPUMEPOB BBIYHCIICHUS BEPOATHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI

O3HakoOMJIEHHE C INPEJICTABICHUEM YHCIOBBIX
IIpencraBienue naHHbIX (TA0JIMIBI, JIAHHBIX U UX XapaKTEPUCTUKAMHU.

AUArpaMMmsl, rpagukH) Pemenne nmpakTtuuyeckux 3aaady Ha oOpabOTKy
YUCJIOBBIX  JaHHBIX, BBIYHCIICHHE  HX
XapaKTEPUCTHUK

I'EOMETPUA

@opMyJIMpOBKA U IIPUBEJECHUE J10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IUI0cKocTel. Pacro3HaBanue Ha deprexax H
MOJECIIAX pPa3iIUYHBIX CIIy4aeB B3aUMHOIO
IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE pacmoJIOKEHUsT MNpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpPOBAaHUE ONPEIEICHUMN, IPU3HAKOB U
CBOMCTB IapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yriIoB.  BblogHEeHHWE  IMOCTPOEHMS  YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO W
pacrno3HaBaHWE UX HA MOJEIAX.

IIpumeHeHue [IPU3HAKOB 51 CBONCTB
pacIoJIOKEHUsI MNPSAMBIX M IIOCKOCTEH IIpU
pemieHny 3a1a4. M300paxkeHne Ha pUCYHKaX U
KOHCTPYMPOBaHHUE Ha MOJIEISX
NEPIEHAUKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, NApAJUICIBHBIX IIOCKOCTEH, YIJIOB
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MEXy MPSMOM U MJIOCKOCThIO U 000OCHOBaHHE
noctpoeHus. Pemienue 3amay Ha BBIYHCIICHHE
reoMeTpuyeckux  BenuuuH.  OmnuchiBaHHe
pacCTOSsIHUSL OT TOYKM JIO IUIOCKOCTH, OT
OPSIMON 710 TIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyJIMpOBAHUE 51
JIOKa3bIBaHUE OCHOBHBIX TEOpeEM 0
PaCCTOSIHUAX (Teopem CYLIECTBOBAaHU,

cBoiicTBa). M3o0pakeHHME Ha YepTexax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYMCIICHHE PACCTOSHUM B TMPOCTPAHCTBE.
[Tpumenenue GopMyl U TeOpeM IUTAHUMETPHH
nas pemieHust  3amad.  O3HAKOMIIGHHE  C
MOHSTHEM MAPAJJIEIBHOIO MPOSKTUPOBAHUS U
ero corictBamu. DopMyIupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAIBHOMN MIPOCKIIUU
MHOroyrojbHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS TOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aMMHOM PaCIIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanve ¥ XapaKTEpUCTHKA Pa3IUYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
JJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpOBaHUE CBOUX
cyxnaeHuil. XapakTepucTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEM.
[Toctpoenne mpocredinx ceueHUil KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢akToB u
CBEJCHUM 13 muaHuMeTpuu. O3HAKOMIIEHHUE C
BUJIaMH  CHUMMETPHUM B IPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpENEIeHUl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BpAIlCHUs U
MHOTOIDAaHHUKOB.  I[IpumeHeHue  CBOMCTB
CUMMETpHUHU pu penmeHun 3a/1a4.
Hcnonb3oBanue mpuoOpeTeHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS U MOJIEINPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakOMJIEHHE C BUJaMU TCJI BpallCHUA,
dhopMyTUpOBaHUE WX ONMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IJIOCKOCTBIO M TUJIOCKOCTH, KacaTeJIbHOM K
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Tenan MOBEPXHOCTHU BPAIlCHUS

chepe. XapakTepuCcTHKa U H300paKEHUE TEI
BpallleHUsl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHME CEUYECHUI, BBIUMCICHHE
JUIMH,  pPAacCTOSIHUW,  YIVIOB,  IUIOLIAJACH.
[IpoBeneHne AoKa3aTeNbHBIX PACCYXKIACHHIM
P PEILLICHUH 3a/1a4.

[Ipumenenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuy  3aJad  HAa  Tela  BpallleHHs,
KoMOMHamio Teia. M300paxeHne OCHOBHBIX
KPYIJIBIX T€l M BBINOJHEHUE PHUCYHKAa IO
YCIIOBUIO 3aJ1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATHUAMH IUIOLIAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBIYNCICHHE IIIOMIACH

MIJIOCKUX ¢buryp c IPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢akToB u3
IJITAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pellieHue 3a/1ad Ha MpuMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEPXHOCTEN
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3a/1a4y Ha BBIYMCIICHHE IUIONIA/Ied TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nexkapToBOW CHUCTEMBI KOOPJAMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE MO 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTE,
HaxoKJIeHne KoopauHat Touek HaxoxneHwue
YpaBHEHUN OKPY>KHOCTH, C(Eephl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUsI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XKICHUA
KOOpPAMHAT BEKTOpPa B INPOCTPAHCTBE, IPABUI
IEeUCTBUHU c BEKTOPAMHU, 3aITaHHBIMH

KoopauHaramu. [IpuMeHeHue Teopuu IpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YpPAaBHEHUS NPSIMON H
miockoctd.  lIpumenenune  teopuu  mpu
pelIeHnn 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJAHMHATHBIA METOJ, IPUMEHEHHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
PacCTOSIHUM. O3zHakoMJIEHHE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pAaCIOJIOKEHUH  TPSIMBIX U
IJIOCKOCTEH € MCIOJIb30BaHUEM BEKTOPOB
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY A.1.05. <MATEMATHUKA»

Jnst ocBoeHust paboueit mnporpammbl yueOHOM mucuuminabsl OV J[.m.05.
«Marematka» B TEXHUKyME HMeeTcs y4deOHbIM kabuHeT «MaTeMaTuku», B
KOTOPOM MMEETCsl CBOOOAHBIN A0cTyn B HTEpHET BO BpeMsi y4eOHOTO 3aHSATHS U
B [IE€pUOJ] BHEYUEOHOU AEATEILHOCTH 00YUYaIOIINXCS.

[Tomemenne  kabuHeTa  COOTBETCTBYeT  TpeOoBanusiM  CaHHUTapHO-
anuAeMUoIoTHYeckuX npaswil U HopMmatuBoB (CanlluH 2. 4. 2 Ne 1178-02 ¢
n3MeHeHusiMu oT 29.12.2008 r.) OCHAIIEHO TUIIOBBIM 000PYI0BAHUEM, YKa3aHHBIM
B HACTOAIMX TPEOOBAHUSAX, B TOM UUCIIE CIIEHUATU3UPOBAHHON yueOHOU MeOEbIo
U CpeAICTBaMU 00yUYeHHs, IOCTATOYHBIMH JUIsI BBHITIOJIHEHUS TPeOOBaHUMN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCsl.

B cocraB yueOHO-METOMUECKOTO U MaTEPUaIbHO-TEXHUYECKOTO 00eCTIeUeHUs
nporpaMmbl yaeoHou aucrurinabl OY I1.11.05. «MaremaTtrka» BXOAAT:

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TIPEToIaBaTelIs;

2. METOAMYECKUE MaTepHasibl g JUCTAHIIMOHHOTO OOyYeHHs Ha OO0JIa4HOM

XpaHWIMIe (MPe3eHTALNH, KOHCIIEKThI, MaT€pUabl IO TECTaM, BUJIEOYPOKH);

3. HarsIIHbIE TOCOOMS: KOMIUIEKTHI M3 38 y4eOHbIX TabOmmm, 11 y4eOHBIX
CTEH/IOB;

4. "HPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MOCOOUS;

6. KOMITJIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YHCIIE MTAaclopTa Ha CPECTBa
oOyueHus, THCTPYKIIMH 10 UX UCTOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

7. OubIMOTCUHBIN POHI.

B 6ubnuoteunsiit GoHT BXOAAT YICOHUKH, YIEOHO-METOANYECKIUE KOMIICKTHI
(YMK), obecrieunBaroie OCBOCHHE HHTETPUPOBAHHOW yUeOHOW AMCHUILUIAHBI
OVY/.m.05. «Maremaruka», pEKOMEHJOBAHHbIC WJIM  JONYIICHHbIC  JIJIA
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
OcHOBHBIC TEYATHbIC U3AAHNUS
. bammako M.M. Marematuka: yaeOHUK JI CTY/I. YIPEKJICHUM cpel. mpod.
obpazoBanus. — M., 2017.
. bammako M.M. MaTtematuka. 3agauyHuk: yueO. mocoOue s CTyI.
yapexJIeHUH cpe. mpod. odpazoBanus. — M., 2017.
OcCHOBHBIE JJICKTPOHHbIE U3AHUS

. Bawmaxos M. . Matematuka. DIEeKTPOHHBIN y4e0.-MEeTO. KOMIUIEKC ISt
CTYI. yupexaeHuii cpea. npod. oopazoBanus. — M., 2018.
. bammakoB M.M. MaremaTtuka. 3amadyHuk: y4yeO. mocodbue s CTYy/I.
yupexJieHuit cpea. npod. oopazoBanus. — M., 2015.

JlonoJIHUTe/IbHble UCTOYHUKH

. Artanacsan JI.C., byryzoB B.®., Kanomues C.b. u ap. Marematuka: anredpa
U Hayaja maremaTudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U
yriyosneHHsl ypoBan). 10—11 knaccel. — M., 2017,

. Konmoropos A.H., Abpamo A.M., Jynuunsin FO.II. u np. Anrebpa u
Havajia aHanmza: Yueo. nug 10-11 k. - M., 2014.

. I'puroppreB C.I'., MBomrmna C.B. Maremaruka : y4eOHHMK i CTY.
oOpazoBar. yupexjaeHui cpe. mpod. oopazoBanus. — M., 2014.

. boromonos H.B., Camoiinenko II.U. Marematuka: yueOnuk ajist CITO —M.
: U3narensctBo FOpaiit, 2018

. bammvakoe  M.M. Maremarunka. COoOpHMK  3amady  NpodUIbHOU
HaIpaBJICHHOCTH: y4eb. MocoOue I CTyA. YYpexKAeHUU cpen. mpod.
obpazoBanus. — M., 2013.

HUHTepHeT-pecypchl M 3JIEKTPOHHBIE XKYPHAJIbI

. www.fcior.edu.ru (MHpopmalOHHbIE, TPEHUPOBOYHBIE M KOHTPOJIbHbBIE
Marepuabl).

. www.school-collection.edu.ru (Emunas KOJUIEKIUA U POBEIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo marematuke B EnuHON Koymekmuu
1M (pOBBIX 00PA30BATEIBLHBIX PECYPCOB

. http://www.bymath.net I"'azera «MaremaTtuka» M3aarensckoro nroma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonynsipasiii pu3nko-MareMaTudeCcKuii
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTeabHbII
MareMaThdecku caut Exponenta.ru

. http://www.olimpiada.ru MaTematuueckue OJTMMITHAIBI U OJIUMITHATHBIC
3a/1auu
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